
COMMITMENT & INTEGRITY 
DRIVE RESULTS 
 

35 New England Business Ctr. 
Suite 180 
Andover, Massachusetts 01810 
www.woodardcurran.com 

T 866.702.6371 
T 978.557.8150 
F 978.557.7948 

 
January 10,  2011 
 
Ms. Kimberly Tisa 
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U.S. Environmental Protection Agency Region 1 
5 Post Office Square – Suite 100 
Boston, Massachusetts 02109-3912 
 
Re: PCB Remediation Plan  

Harvard Medical School Quadrangle  
Boston, Massachusetts 

Dear Ms. Tisa: 

On behalf of President and Fellows of Harvard College (Harvard), Woodard & Curran (W&C) has 
prepared this PCB Remediation Plan (the Plan) for the cleanup and disposal of polychlorinated biphenyl 
(PCB) wastes in accordance with 40 CFR Part 761.62 and 761.61(c). This plan details the proposed 
remedial approach for PCB containing materials encountered during the planning for an expansion joint 
replacement project associated with concrete sidewalks at Harvard Medical School’s outside 
quadrangle (the Site) located on Longwood Avenue in Boston, Massachusetts. The remediation work 
will be sequenced into the planned exterior sidewalk repair project, currently scheduled to be conducted 
at the Site during the Spring of 2011. 

This submittal includes characterization data, a discussion of remedial objectives and cleanup levels, 
the remedial plan, verification sampling activities, and a schedule for completing the work.  

Background 
The project site consists of concrete sidewalks 
surrounding a grassed quadrangle in between 
several buildings at Harvard’s Medical School 
Quadrangle (see attached Figure 1).  The 
sidewalks are mainly used as pedestrian 
walkways; however, some sections contain 
benches and tables where people may sit for 
brief periods of time.  Based on the use of the 
area, these outside sidewalks can be considered 
low occupancy areas per 40 CFR 761.3. 
Caulking is present within the expansion joints of 
the sidewalks at the following locations:  
between concrete slabs; between concrete slabs 
and the adjacent buildings or retaining walls 
(constructed of marble); between concrete slabs 
and polished granite stone steps; and between 
concrete and metal plates within the sidewalks. 
Photographs of typical types of caulking are 
shown to the right and below. 

 

Typical concrete-concrete sidewalk slab 
expansion joint 
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The caulking is in various stages of 
disrepair due to weathering with some 
needing prompt replacement and some 
in good condition.  Harvard has decided 
to replace all the caulking at the 
Quadrangle sidewalks, so as to have a 
consistent condition across the area.  
The linear footage corresponds to 
approximately 5,570 feet of caulking.  
The planned project scope of work is to 
remove the exisiting expansion joint 
filler and caulking, clean out any 
residual materials, prepare the surface 
for new material, and install new filler 
and caulking.  In some isolated 
locations, the concrete is spalling and 
will be repaired/replaced. 

In preparation for the projet, samples of 
the caulking were collected for PCB 
analyses (as well as asbestos) to aid in 

determining proper management and disposal of these materials.  A discussion of the characterization 
sample results is presented in the following section. 

Characterization Sample Results 

Twelve samples of different apparent types of caulking were collected for PCB and asbestos analyses 
on July 20, 2010. The preliminary determination of the caulking type present at each location was 
limited to a visual inspection of the physical appearance of the caulking and/or its apparent consistency 
upon cutting or removing a portion of the material.  Samples for asbestos analyses were analyzed using 
EPA 600/R-93/116 Method using Polarized Light Microscopy (PLM).  None of the samples contained 
asbestos. 
Upon further review of the laboratory results for PCBs (PCBs were detected in 5 of the 12 samples), 
sample locations, and field observations, additional samples were collected on August 13, 2010 (1 
sample) and September 9, 2010 (14 samples) to confirm visual observations, caulking type, and PCB 
presence.  In total, 26 separate caulking samples were collected and analyzed for PCBs.   

All samples were transported to the laboratory under standard Chain of Custody procedures.  Samples 
for PCB analyses were extracted using USEPA Method 3540C (Soxhlet extraction) and analyzed for 
PCBs using USEPA Method 8082.  The laboratory reports are provided as Appendix A to this letter. 

A review of the lab data was conducted and included a check of field documentation including sample 
collection and preservation methods, a check of the laboratory data and documentation, a review of the 
internal laboratory QA/QC procedures and results including surrogate recoveries, matrix spike and 
matrix spike duplicate results, blank results, and laboratory control standard results, and an evaluation 
of sample holding times, and field duplicate results. Based on this review, the data is considered of 
sufficient quality for use in rendering an opinion of conditions at the Site. 

Typical concrete sidewalk slab to building stone 
expansion joint 
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The PCB results are presented on Table 1 and summarized below by joint type:   

• Concrete / Retaining Wall Joints – all five samples were non-detect for PCBs (< 0.3 ppm) 

• Concrete / Metal Plate Joints– both samples were non-detect for PCBs (< 0.3 ppm) 

• Concrete / Granite Joints – all 5 samples detected PCBs at > 1 ppm, < 50 ppm (average = 4.6 
ppm) 

• Concrete / Concrete Slab Joints: 
o 4 of 9 samples detected PCBs at > 1 ppm, < 50 ppm (average = 2.2 ppm) 
o 3 of 9 samples were non-detect for PCBs (< 0.3 ppm) 
o 2 of 9 samples were < 1 ppm PCBs (average = 0.74 ppm) 

• Concrete / Building Stone Joints: 
o 3 of 5 samples were non-detect for PCBs (< 0.3 ppm) 
o 1 sample detected PCBs at > 1 ppm, < 50 ppm (31. 9 ppm) 
o 1 sample detected PCBs at > 50 ppm (84.3 ppm) 

The results can be further broken down as follows: 

• 15 of the 26 samples were non-detect or < 1 ppm;  

• 10 of the 26 samples were > 1 ppm, < 50 ppm; and 

• Only 1 of 26 samples detected PCBs > 50 ppm. 

Proposed Management and Disposal Methods  
As discussed above, the determination of caulking type was limited to a visual inspection and 
observations of its apparent consistency.  Given the majority of the caulking was similar in color and 
consistency, it was difficult with certainty to distinguish between different types of caulking.  Based on 
the results from the 26 samples of caulking collected from locations spatially distributed across the 
area, the caulking and associated work is proposed to be separated into the following two types: 

• Type 1 - Caulking with total PCBs > 50 ppm – 1 isolated section of caulking along the 
concrete pad to building stone joint on the west side of the Goldenson building; this caulking 
will be managed and disposed of consistent with 40 CFR Part 761 requirements; and 

• Type 2 - All other caulking – this caulking will be managed at it’s at found concentration, either 
non-detect for PCBs or caulking with PCBs > 1 ppm and < 50 ppm.   

The management and disposal of the Type 1 caulking will be conducted following the procedures 
described in 40 CFR 761.62 and 761.61(c) and a plan is presented in subsequent sections of this letter. 
In general, the remedial approach for each media includes the removal and disposal of the caulking as 
PCB bulk product waste under 40 CFR 761.62, the removal and disposal of PCB remediation waste, 
and a risk-based approach for the in-place management of PCB remediation waste that cannot be 
removed under 40 CFR 761.61(c), if present. 

From a regulatory perspective, some of the Type 2 caulking could meet the definition of PCB Excluded 
Product per 40 CFR 761.3; whereas, some of the caulking (and adjacent concrete slabs) was recently 
replaced and the low levels of PCBs detected in this replacement caulking would not meet this 
definition.  In addition, the majority of the caulking sample results were detected at concentrations < 25 
ppm, which would be at levels below the low occupancy use cleanup level (applicable to the concrete 
sidewalks), if the material was considered a PCB Remediation Waste. 
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Caulking 

No caulking 

Given these limitations, the management and disposal of the Type 2 caulking is proposed to be 
conducted as follows: 

• The contractor will develop a Health & Safety Plan specific to the work activities.  All workers 
will follow applicable Federal and State regulations regarding the work activities, including but 
not limited to OSHA regulations, respiratory protection, and personal protective equipment 
(PPE), etc. 

• Access to the active work areas will be controlled by the contractor through fencing, posting of 
signs, or other equivalent means;  

• Engineering controls and/or containment measures will be implemented to control any dust or 
debris generated during removal activities. These controls may include the use of polyethylene 
sheeting or HEPA filter-equipped power tools. All work surfaces will be wetted to minimize dust 
during removal; 

• Caulking removal shall be conducted by cutting or scraping with hand tools, or by using a 
mechanical caulking removal gun. No grinding or sawcutting (i.e., excessive dust-generating 
techniques) will be used directly on the caulking.  Sawcutting for concrete repair may be 
needed for patchwork.  If sawcutting is conducted, engineering controls (wetting and/or 
polysheeting) will be used to control dust; 

• After removing the caulking, the underlying substrate shall be inspected and verified that all 
residual caulking and materials have been removed from the substrate.  The vacated joint will 
then be filled with joint filler and replacement caulking; 

• All waste containers will be properly labeled, marked, and stored on-site prior to off-site 
transportation; All polyethylene sheeting, PPE, and other non-liquid materials generated during 
the work will be placed in the same container with the caulking for disposal; 

• The caulking and materials will be transported off-site for disposal at their as-found 
concentration (e.g., > 1 ppm, < 50 ppm) to a disposal facility/landfill permitted to accept this 
waste (e.g., Waste Management TREE/Turnkey facility in Rochester, NH); and  

• Copies of all waste shipment records will be collected and maintained as part of the project 
record. 

Proposed Remedial Plan for > 50 ppm Caulking 
The isolated area of > 50 ppm caulking (total PCBs = 84.3 ppm) is shown on Figure 1 (refer also to 
detail provided on Figure 1) and consists of approximately 37 linear feet of caulking located at the 
expansion joint between the concrete sidewalk slab and the building stone and two 4.5 foot sections of 
caulking in between the concrete slab sections on the west side of the Goldenson building (45 total 
linear feet of caulking).  A photograph of this area is shown below. 
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The photograph clearly shows two different types of concrete: an older concrete associated with the > 
50 ppm caulking and another newer/replacement concrete further away from the caulking and building. 

As part of this plan development, additional testing of adjacent materials to the caulking was conducted 
and included two samples of concrete from the adjacent sidewalk and two surface wipe samples from 
the marble building stone (see Figure 1).  Surface wipe samples were collected from the building stone 
because it was a polished marble (in some areas) and destructive drilling of the stone was not 
allowable given the architectural significance of the building.  One sample was collected from the 
vertical building face immediately adjacent to the horizontal caulked joint and the other sample was 
collected from the horizontal window sill adjacent to the caulked joint (see photograph above).  A 
summary of the sample results is presented on Table 2 and indicated that no PCBs were detected in 
any of the samples at concentrations above the laboratory’s reporting limits (< 0.033 ppm for concrete 
and < 0.5 ug/100cm2 for surface wipes). 

The following sections provide details on site preparation and control activities, the proposed remedial 
actions for each media, verification sampling, storage and disposal requirements, and recordkeeping 
requirements.  In general, the remedial approach for each media includes the disposal of caulking as 
PCB bulk product waste under 40 CFR 761.62, the removal and disposal of PCB remediation waste, 
and a risk-based approach for the in-place management of PCB remediation waste that cannot be 
removed under 40 CFR 761.61(c), if present. 

Site Preparation and Control Activities 

Prior to initiating the remediation activities, the following controls will be implemented: 

• The contractor will develop a Health & Safety Plan specific to the work activities.  All workers 
will follow applicable Federal and State regulations regarding the work activities, including but 
not limited to OSHA regulations, respiratory protection, and personal protective equipment 
(PPE), etc. 

• Access to the active work areas will be controlled by the contractor through fencing, posting of 
signs, or other equivalent means. 

• Engineering controls and/or containment measures will be implemented to control any dust or 
debris generated during removal activities. These controls will include the use of polyethylene 
sheeting or HEPA filter-equipped power tools. 

• All work surfaces will be wetted to minimize dust during removal. 

• Air monitoring within the support work zone and perimeter to this zone will be conducted 
during active removal to monitor for respirable dust. Dust levels and exposures to dust will be 
minimized by implementing a combination of engineering controls (e.g., poly sheeting), wet 
work techniques, and personal protective equipment (e.g., respirators) as described above. An 
air monitoring plan is included as Appendix B. 

Remediation and Verification 

The caulking within the joint identified as containing PCBs at 84.3 ppm will be removed for disposal as 
PCB Bulk Product Waste in accordance with 40 CFR 761.62. Caulking removal shall be conducted by 
cutting or scraping with hand tools, or by using a mechanical caulking removal gun. No grinding or 
sawcutting (i.e., excessive dust-generating techniques) will be used directly on the caulking. 

Given the concentration of PCBs reported in the caulking, it is likely that the immediately adjacent 
concrete sidewalk slab to the joint may also contain PCBs.  Samples of the concrete at locations 4.5 
feet from the joint (further edge of the pad away from the joint) were non-detect for PCBs.  As such, the 
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plan is to remove the entire concrete pad adjacent to the caulked joint (approximately 4.5 feet away 
from the joint across the entire 37 linear feet length of the joint).  There is not a caulked expansion joint 
running parallel to the building in between the two concrete sidewalk slabs (new and older concrete) 
comprising the sidewalk (see above photograph). 

The caulking and adjacent concrete pad (approximately 3 cubic yards) will be removed for disposal 
together as PCB wastes > 50 ppm (see more information below on storage and disposal procedures). 

Following removal of the caulking and concrete, verification samples will be collected from the soils 
underlying the removed concrete in accordance with Subpart O requirements (i.e., 5 ft2 grid spacing or 
1 sample beneath each concrete slab piece).  This will result in the collection of seven samples for 
analyses.  All samples will be extracted using USEPA Method 3540C (Soxhlet Extraction) and analyzed 
for PCBs by USEPA Method 8082.   

If the results of the verification samples indicate that the soils contain PCBs > 1 ppm, soil within the 
affected areas will be removed and managed as PCB wastes > 1 ppm.  Following removal, additional 
verification samples will be collected, as applicable, at an off-set grid. If all verification samples are 
reported with PCBs ≤ 1 ppm, no further remediation will be conducted. 

After removing the caulking, the building stone will be cleaned and inspected to verify that all residual 
caulking has been removed from the building.  Given the architectural significance of the marble 
building stone, removal of any marble in direct contact and adjacent to the caulking is not a feasible 
alternative.  As indicated above, surface wipe tests from the marble immediately adjacent to the 
caulking were non-detect for PCBs (< 0.5 ug/100cm2).   

As such, it is proposed that following caulking removal and cleaning, the marble in former direct contact 
with the caulking be sampled, via a standard wipe test, to determine if PCBs are present. No additional 
samples of marble not in direct contact with the caulking are proposed given the previous 
characterization results.  Verification samples specific to this remedial area will be collected at a 
frequency of 1 sample per every approximately 12 feet, which results in three wipe samples.  All 
samples will be extracted using USEPA Method 3540C (Soxhlet Extraction) and analyzed for PCBs by 
USEPA Method 8082.   

If all verification samples are reported with PCBs ≤ 10 ug/100cm2, the high occupancy clean up level for 
non-porous surfaces, then no further remediation will be conducted.  If the results of the verification 
samples indicate that PCBs are present at concentrations >10 ug/100cm2, the associated building 
stone will be managed in-place as described below.  

Since this portion of the marble will be positioned beneath the replacement caulking and/or below 
ground surface, a liquid barrier coating is proposed to be installed, as described below. 

• The marble within the joint will be encapsulated with two coats of a protective epoxy or acrylic 
coating.   

• Following coating application, baseline surface wipe samples will be collected at the same 
frequency described above for the initial verification samples (3 samples) to evaluate the 
effectiveness of the encapsulation and establish a baseline for future monitoring. 

• Analytical results from the wipe samples of the coating will be evaluated to determine whether 
or not this task is complete; results ≤1 µg/100 cm2 will indicate the task is complete and new 
caulking can be applied; results >1 µg/100 cm2 will indicate that the coating and baseline 
testing process should be repeated. 
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Storage and Disposal 

The following activities will be completed with regard to the proper storage and disposal of PCB waste: 

• Secure, lined, covered, and marked waste containers (i.e., 55-gallon DOT-approved steel 
containers or cubic yard boxes) will be staged for the collection of PCB wastes generated 
during the work activities in accordance with 40 CFR 761.65. 

• All containers will be properly labeled and marked in accordance with 40 CFR 761.40. 

• Additional waste disposal characterization sampling (for other parameters) will be conducted 
as part of the disposal facility acceptance, as needed. 

• All caulking and concrete (to be managed as PCB wastes > 50 ppm) will be disposed of in a 
hazardous waste landfill (e.g., the Chemical Waste Management facility located in Model City, 
New York), or equivalent. 

• If any soils require removal and their PCB concentration (following verification sampling) is < 
50 ppm, then this material will be disposed of in a landfill permitted to accept PCB waste > 1 
and < 50 ppm (e.g., the Waste Management facility located in Rochester, NH, or equivalent). 

• Upon completion of the work or when a container is considered full, the waste will be 
transported off-site for disposal at the landfill specified above.  

• All polyethylene sheeting, PPE, and other non-liquid materials generated during the work will 
be placed in the same container as the associated PCB waste for off-site disposal. 

• Copies of all manifests, waste shipment records, and certificates of disposal will be collected 
and maintained as part of the final report. 

Conceptual Monitoring and Maintenance Plan 

As described above, marble building stone in direct contact with the former caulking may require a 
managed in-place approach in accordance with 40 CFR 761.61(c). This approach removes the source 
material (caulking) and utilizes a physical barrier approach (epoxy or acrylic coating within the joint and 
new caulk installation) to eliminate the direct contact exposure pathway and migration pathways of 
PCBs.   

If this is the case, following the completion of the remediation activities described above, a monitoring 
and maintenance plan (MMP) will be developed and implemented to monitor the effectiveness of the 
remedy for the marble remaining in place beneath the barrier.  The main components of the plan are as 
follows: 

• Visual Inspections of the encapsulated surface – to be recorded and included in a Report to 
the EPA. The inspections will look for signs of breakthrough in the underlying coating and/or 
signs of weathering or disturbance of the replacement caulking. 

• Wipe Sampling of the encapsulated surface – to be collected following the standard wipe test 
procedures described in 40 CFR 761.123 and/or an alternate proposed method; results to be 
included in a Report to the EPA. 

• Reporting – a report documenting the findings of the visual inspections and wipe testing will 
be prepared and submitted to EPA. 
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• Corrective Actions – if results of the sampling indicate that PCB concentrations in excess of 
the established action levels are present on the surface of the encapsulated areas, corrective 
measures shall be taken. 

• Maintenance Guidelines and Procedures – to prevent potential exposure to maintenance and 
facility personnel, guidelines and procedures will be developed and implemented for any work 
being conducted in the encapsulated area. These guidelines and procedures will detail 
communications procedures, worker protection requirements, and worker training 
requirements to be conducted for maintenance or other activities in these areas. 

The details of the MMP will be developed after completion of the remedial activities described herein, if 
needed.  

Recordkeeping and Documentation 

Following completion of the work activities, records and documents per 40 CFR Part 761 will be 
generated and maintained at one location. A final report documenting the completion of the work 
activities, verification analytical results, volumes of disposed materials, and waste disposal records will 
be prepared and submitted to EPA. This report will also include any necessary deed notices, if required, 
as part of the risk-based approach. 

Schedule 

Caulking replacement activities are currently planned to take place in the Spring of 2011, of which the 
proposed remediation components, as described in this letter, will also be conducted.    

If you have any questions or require further information, please feel free to contact me at (978) 557-
8150 or at jhamel@woodardcurran.com. 

Sincerely,  
 
WOODARD & CURRAN INC. 

  
Jeffrey A. Hamel, LSP, LEP 
Senior Vice President 
 
cc: Michael Nazzaro, Harvard Medical School 
 Gordon Reynolds, Harvard EHS 
 
 
Enclosures: Table 1 – Initial Caulking Inspection and Analytical Data Summary 
  Table 2 – Adjacent Building Materials - Analytical Data Summary 

Figure 1 – Site Plan and Sample Locations 
Appendix A – Laboratory Analytical Data 
Appendix B – Air Monitoring Plan 



Table 1
Initial Caulking Inspection and Analytical Data Summary

Harvard Medical School Quadrangle - Boston, Massachusetts

Sample ID Joint Type Nearest 
Building

Total 
PCBs Comment

HMS-QD-008 Concrete / Retaining Wall Goldenson <0.360

HMS-QD-007 Concrete / Retaining Wall Goldenson <0.330

HMS-QD-009 Concrete / Retaining Wall Goldenson <0.360

HMS-QD-022 Concrete / Retaining Wall "C" Building <0.330

HMS-QD-026 Concrete / Retaining Wall TMEC <0.200

HMS-QD-013 Concrete / Metal "C" Building <0.360

HMS-QD-016 Concrete / Metal Armenise <0.230

HMS-QD-005 Concrete / Building Wall Armenise <0.330

HMS-QD-017 Concrete / Building Wall Goldenson <0.200

HMS-QD-014 Concrete / Building Wall "C" Building <0.360 Concrete / building wall joints along "C" Building and Link were ND for 
PCBs.

HMS-QD-025 Concrete / Building Wall TMEC 31.9 Only one sample from a building wall to concrete pad joint in the main Quad 
area detected PCBs.  Concrete / building wall joint along TMEC.

HMS-QD-010 Concrete / Building Wall Goldenson 84.3
Unique caulking at this location is a PCB  waste under 40 CFR 761; 
proximate materials -  concrete bulk samples were ND and marble building 
stone surface wipes were ND (refer to Table 2).

HMS-QD-001 Concrete / Granite Armenise 12.8

HMS-QD-002 Concrete / Granite Armenise 4.62

HMS-QD-018 Concrete / Granite Gordon Hall 1.81

HMS-QD-020 Concrete / Granite "C" Building 1.43

HMS-QD-027 Concrete / Granite TMEC 2.50

All tested concrete / retaining wall joints were ND for PCBs. 

All tested concrete / metal joints were ND for PCBs. 

All tested concrete / granite joints contain low-level PCBs. 

Concrete / building wall joints along Goldenson and Armenise were ND for 
PCBs.

Harvard Quad (223586)
Inspection Results Summary.xls 1 of 2

Woodard & Curran
January 10, 2011



Table 1
Initial Caulking Inspection and Analytical Data Summary

Harvard Medical School Quadrangle - Boston, Massachusetts

Sample ID Joint Type Nearest 
Building

Total 
PCBs Comment

HMS-QD-004 Concrete / Concrete Armenise 2.08

HMS-QD-015 Concrete / Concrete Armenise 2.38

HMS-QD-006 Concrete / Concrete Link <0.330

HMS-QD-028 Concrete / Concrete Gordon Hall <0.150

HMS-QD-019 Concrete / Concrete Gordon Hall 0.847

HMS-QD-021 Concrete / Concrete "C" Building 1.82

HMS-QD-023 Concrete / Concrete TMEC <0.140

HMS-QD-012 Concrete / Concrete Gordon Hall 0.633

HMS-QD-011 Concrete / Concrete Gordon Hall 2.66

Notes:
All samples were extracted by USEPA Method 3540C (Soxhlet) and analyzed by USEPA 
     Method 8082.  Concentrations are presented in milligrams per kilogram (mg/kg).
 All PCB sample results were reported as Aroclor 1254.
 "<" indicates PCBs were not detected above the lab's minimum reporting limit, as indicated.

Concrete / concrete joints

Concrete / concrete joints

Concrete / concrete joints at the Longwood end of Armenise contain low-
level PCBs.  May extend to first three pads from stairs; caulking at concrete 
to granite joint also detected PCBs.

Harvard Quad (223586)
Inspection Results Summary.xls 2 of 2

Woodard & Curran
January 10, 2011



Table 2
Adjacent Building Materials - Analytical Data Summary

Harvard Medical School Quadrangle - Boston, Massachusetts

Media Sample ID Location
Total PCBs

Bulk Samples
(mg/kg)

Total PCBs
Surface Wipe
(ug/100cm2)

Caulking HMS-QD-010 Concrete/building joint at the upper 
level (south side) of Goldenson 84.3 --

Concrete HMS-QD-029

Southern edge (4.5 feet from 
caulked joint) of first concrete 
sidewalk pad adjacent to 
Goldenson; 3rd pad from 
northwestern corner of the building

< 0.033 --

Concrete HMS-QD-030

Southern edge (4.5 feet from 
caulked joint) of first concrete 
sidewalk pad adjacent to 
Goldenson; 6th pad from 
northwestern corner of the building

< 0.033 --

Marble HMS-QD-031

Horizontal window sill set into 
building façade, above caulked 
joint; 2" x 7.5" sample; 21' from 
western corner of the building

-- < 0.5

Marble HMS-QD-032

Vertical building façade; 2" high x 
7.5" long sample immediately 
above caulked joint; 18' from 
western corner of the building

-- < 0.5

Notes:
1. Bulk sample results are presented in milligrams per kilogram (mg/kg).
2. Surface wipe sample results are presented in micrograms per 100 square centimeters (ug/100cm2).
3. All samples were extracted by USEPA Method 3540C (Soxhlet) and analyzed by USEPA Method 8082.
4. All PCB sample results were reported as Aroclor 1254.
5. "<" indicates PCBs were not detected above the lab's minimum reporting limit, as indicated.

Harvard Quad (223586)
QD-010 Adj Materials 1 of 1

Woodard & Curran
January 10, 2011





 

 

 

 

 

 

 

APPENDIX A – LABORATORY ANALYTICAL REPORTS 
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APPENDIX B – AIR MONITORING PLAN 
 



 

PERIMETER AIR MONITORING PLAN 

Harvard Medical School Quad (223586) 1 Woodard & Curran 

Airborne particulate matter (PM) consists of many different substances suspended in air in the form of particles 
(solids or liquid droplets) that vary widely in size.  Inhalation hazards are caused if the intake of these particles 
includes intake of vapors and/or contaminated dust.  Particles less than 10 micrometers in diameter (PM-10), which 
include both respirable fine (less than 2.5 micrometers) and coarse (less than 10 micrometers) dust particles, pose 
the greatest potential health concern because they can pass through the nose and throat and get into the lungs. 
During the performance of the caulking, concrete, and potentially soil removals at the > 50 ppm PCB caulking area 
(west of the Goldenson building), particulate matter in the form of potentially PCB-affected dust may be generated.   
As indicated in the plan, the main dust control mechanism to be employed on the project will be the use of 
engineering controls (e.g. wetting) and personal protective equipment (PPE). In addition, particulate air monitoring 
will be conducted at the perimeter of the active work areas to determine if fugitive dust particles are present in the 
ambient air at the work area perimeter during active removal activities.  A direct-reading particulate meter will be 
used to monitor airborne particulate concentrations during site activities.  Particulate concentrations shall be utilized 
as an indirect indicator of exposures to on-site receptors.   
Dust concentrations will be measured using a suitable real time aerosol particulate monitor capable of determining 
ambient air fugitive dust concentrations to 0.001 milligrams per cubic meter (mg/m3).  Air monitoring shall be 
conducted while active removal activities are occurring and at a frequency of one reading per two hours of activities.  
Air monitoring equipment will be operated by the Site safety officer or by a competent representative under the 
direction of the Site safety officer.  Prior to the active removal actions and at periodic points during the project, air 
monitoring readings will be recorded to document background particulate matter concentrations.  All readings will be 
recorded on the air monitoring log sheet; example attached. 
If visible dust is observed or if total particulate concentrations at the perimeter exceed the action limits (as specified 
below and incorporating background readings) and are sustained (i.e. greater than 5 minutes), then a temporary work 
stoppage to employ additional dust suppression techniques to mitigate fugitive dust shall be initiated.  If applicable, 
the dust suppression techniques shall involve the application of a fine mist of water over the area creating the fugitive 
dust condition.  The water shall be applied either by small hand held sprayers, sprinklers, or hose nozzles.  The water 
source for dust suppression activities will be from the building’s water supply.  In the event that the total of airborne 
particulate cannot be maintained below the action limit, then work activities shall be ceased until sustained readings 
are below the action limit or the work zone designation is re-evaluated. 
OSHA has published the following permissible exposure limits (8 hour time weighted average) for air contaminants 
(29 CFR 1910.1000): 

Air Contaminant PEL (8-hour TWA) 
Total Dust 15 mg/m3 

Respirable Dust Fraction  5 mg/m3 

PCBs (42% Chlorine)  1 mg/m3 

PCBs (54% Chlorine)  0.5 mg/m3 

In addition, EPA has established a National Ambient Air Quality Standard for PM-10 of 0.150 mg/m3 (24-hr average). 
A total airborne particulate action limit has been established for the PCB removal work to be conducted at the Site 
with consideration of the specific receptors, PCB concentrations, work activities, and OSHA permissible exposure 
limits.  The action limit applies only to air monitoring at the perimeter of the work zone; an action limit has not been 
set for the active work zones (exclusion zones) as engineering controls will be used within these zones. 



 

PERIMETER AIR MONITORING PLAN 

Harvard Medical School Quad (223586) 2 Woodard & Curran 

Given the setting of the project and the anticipated PCB concentration in dust that may be generated during activities, 
a conservative action limit of 0.1 mg/m3 above background will be maintained during site work.  Air monitoring at a 
location representative of background air conditions (i.e. a location upwind of the work area) will be conducted at the 
same frequency as the monitoring to obtain data representative of real-time background conditions.  The action limit 
will be used to determine if and when additional engineered controls and/or work stoppages would be necessary. 
Air monitoring equipment will be calibrated according to manufacturer's specifications.  Weather and other site 
conditions will affect the normal operation of the equipment, which will require routine maintenance.  Weather 
conditions will be noted on daily air monitoring logs.  It is expected that dust or other particulate matter will not be a 
concern on rainy or misty days. 



AIR MONITORING LOG SHEET
HARVARD MEDICAL SCHOOL - QUADRANGLE SIDEWALK REPAIR PROJECT

Monitoring Location: ____________________________ Page ____ of ____

Date Time Dust Level Temperature Weather
mg/m3 oF Conditions

Current Site Activity NOTES
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